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(54) Swing type crusher 



(57) A swing type crusher capable of efficiently 
breaking a non-rigid object into pieces of small particle 
Size. A jaw crushier breaks a lump of asphalt cast into a 
V-shaped crushing space (V) which is defined between 
a fixed tooth plate (26) and a nnovable tooth plate (25), 
and which periodically changes its volunnetric capacity 
A toggle plate (1 2) is interposed between a body (1 ) and 
the movable tooth plate (25) to swingably support the 
movable tooth plate (25). A support member (9) which 



swingably supports the body-side end portion of the tog- 
gle plate (12) is vertically movably secured to the body 
(1). By vertically moving the support member (9). the 
spacing between the fixed tooth plate (26) and the mov- 
able tooth plate (25) Is narrowed (widened), and at the 
same time, the stroke of the movable tooth plate (25) Is 
reduced, thereby efficiently breaking a non-rigid object, 
e.g. waste asphalt, into small pieces, and reusing them 
immediately 
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Description — 

BACKGROUND OF THE INVENTION 

The present invention relates to a jaw crusher, that 5 
is, a swing type crusher, in which a movable tooth plate 
and a fixed tooth plate define a crushing space which is 
wide at an upper end portion thereof and narrow at a 
lower end portion thereof, and the movable tooth plate 
swings relative to the fixed tooth plate. More particularly. 10 
the present invention relates to a jaw crusher, that is. a 
swing type crusher, which is capable of adjusting the 
size of crushed particles, based on the relationship be- 
tween the stroke of motion of the lower end portion of 
the movable tooth plate, which moves relative to the f5 
fixed tooth plate, and the width ol the lower end portion 
of the crushing space. 

Swing type crushers, called "jaw crusher", are 
known and used as machines for breaking rocks, as- 
phalt pavement wastes concrete scraps, etc. into piec- ^0 
es of desired size. Such a swing type crusher is ar- 
ranged as follows: Materials to be crushed are thrown 
into a V-shaped crushing space defined between two 
plate-shaped teeth, those are, a fixed tooth plate and a 
movable tooth plato. from above it. and the materials 25 
are held between the fixed tooth plate and the movable 
tooth plate, which swings relative to the fixed tooth plate, 
and crushed or broken by the stresses concentrated on 
three points. Pieces of the crushed materials are again 
crushed to be formed as materials of smaller particle 30 
size, for example, aggregate, which is then discharged 
below the machine from a narrow gap at the lower end 
of the V-shaped crushing space. 

Hitherto, this type of crusher has mainly been used 
to break raw stone of high hardness into stones of small- ^5 
er particle size for material use. It is a common practice 
to adjust the hardness of raw stone and stones obtained 
as an intermediate product and the particle size of 
stones for material use obtained by crushing. Such ad- 
justment is made by a device for moving a defined or 
decided portion of the body which swingably supports a 
body-side end portton of a swing support member for 
supporting the swinging tooth plate, wherein the body- 
side end is located against the body. Such a convention- 
al moving device is adapted to move the body-side de- ^5 
fined portion only in a horizontal direction. It has here- 
tofore been conceived that crushing can be performed 
in various rrKxies with regard to the particle size and 
hardness of raw stones or materials by using the above- 
described moving device. so 

It has been desired from the viewpoint of global en- 
vironmental protection that asphalt pavement wastes 
should be crushed to a smaller size and instantly recy- 
cled as aggregates. It has been revealed that an exper- 
iment or a test to crush such non-rtgid materials by a 5S 
conventional crusher results in that a lump of crushed 
asphalt is thermally deformed and sticks to the fixed and 
movable tooth plates, causing the crushing efficiency to 
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reduce rapidly. Crushers, which were provided from the 
beginning of development to crush materials of high 
hardness, cannot cope with the dennand for crushing 
non-rigid materials by using the conventional adjusting 
device. That is. it has been found that, according to the 
adjusting device of the conventional crusher, if the body- 
side defined portion is moved in a direction in which the 
lower end portion of the crushing space narrows, the 
stroke increases, thereby the crusher becomes suitable 
for breaking a non-rigid object, but. on the other hand, 
sticking of the non-rigid object is likely to occur, and the 
crushing efficiency rapidly reduces. Further, this direc- 
tion is not a direction in which the particle size can be 
reduced to a small value. A machine which Is capable 
of reducing the likelihood of slicking of a non-rigid object 
while increasing the stroke is demanded at a site where 
the same machine is desired to use for crushing various 
materials having their respective hardnesses without 
changing dimensions such as the amount of eccentric- 
ity, the length of the swing member, etc. 

At a construction site where asphalt is broken and 
reused as aggregates, It is necessary to break not only 
a non-rigid object but also a rigid object simultaneously. 
At such a site, it is desired that a single crusher should 
servo for crushing both non-rigid and rigid objects, with- 
out the need of preparing a crusher or crushers for a 
non-rigid object and another crusher for a rigid object at 
the same time. 

SUMMARY OF THE INVENTION 

The present invention was invented on the above 
mentioned background arts and the following objects 
are provided. 

An object of the present invention is to provide a 
swing type crusher capable of crushing a non-rigid ob- 
ject Into pieces of small particle size. 

Another object of the present invention is to provide 
a swing type crusher capable of highly efficiently crush- 
ing a non-rigid object into pieces of small particle size. 

Still another object of the present invention is to pro- 
vide a swing type crusher having a simple structure for 
highly efficiently crushing a non-rigid object into pieces 
of small particle size. 

A further object of the present Invention Is to provide 
a swing type crusher having a simple structure In which 
a swing support member is simply moved in a vertical 
direction for highly efficiently crushing a non-rigid male- 
rial into pieces of small particle size. 

A still further object of the present invention is to 
provide a swing type crusher capable of freely coping 
with a desired crushing mode. 

To attain the above-described objects, according to 
a first aspect of the present invention, there is provided 
a swing type crusher comprising: 

a body (1); 

a fixed tooth plate (26) secured to said body (1 ); 
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a swing member (7) adapted to swing relative to 
said tixed tooth plate (26); 
a movable tooth plate (25) secured to said swing 
member (7): 

eccentric rotation support means provided on said 5 
body (1) for eccentrically rolatably supporlinq an 
upper end portion of said swinq member (7); 
swing support means lor swingably supporting said 
swing member (7) while swinging, said swing sup- 
port means being swingably engaged at one end io 
thereof with a first defined portion (8) ot said swing 
member (7) and at the other end ihereol with a sec- 
ond delined portion (11) ol said body (1) so that a 
distance between said two ends is kept constant; 
said fixed tooth plate (26) and said movable tooth is 
plate (25) defining a crushing space (V) which is 
narrow at a lower end portion ihereol and wide at 
an upper end portion thereof, and in which a mate- 
rial to be broken is cast and crushed; 
said second delined porlion (11) lying below said 20 
eccentric rotation support means, said first defined 
portion (8) lying such that a vertical line passing 
through said first defined portion (8) lies between a 
vertical fine passing through said second defined 
portion (11) and a vortical lino passing through a 
lower end portion of said fixed tooth plate (26); 
said second defined portion (1 1 ) being movably se- 
cured to said body (1): and 
said second defined portion (11) being movable in 
a direction in which a width of the lower end portion 
of said crushing space (V) narrows, and at the same 
time, a stroke ot a lower end portion of said movable 
tooth plate (25) reduces. 

According to a second aspect of the present inven- 
tion, there is provided a swing type crusher according 
to the first aspect of the present invention, wherein said 
direction of movement of said second defined portion is 
a vertical direction. 

According to a third aspect of the present invention, 
there is provided a swing type crusher according to the 
first aspect of the present invention, wherein said direc- 
tion of movement of said second defined portion has a 
vertical component and a horizontal component. 

According to a fourth aspect of the present inven- 
tion, there is provided a swing type crusher comprising: 

a body (1); 

a fixed tooth plate (26) secured to said body (1); 
a swing member (7) adapted to swing relative to 
said fixed tooth plate (26); 
a movable tooth plate (25) secured to said swing 
mombor (7); 

eccentric rotation support means provided on said 
body (1) for eccentrically rotatably supporting an 
upper end portion of said swing member (7); 
swing support means for swingably supporting said 
swing member (7) while swinging, said swing sup- 



port means being swingably engaged at one end 
(hereof with a first defined portion (8) of said swing 
member (7) and at the other end thereof with a sec- 
ond defined portion (11) of said body (1) so that a 
distance between said two ends is kept constant; 
said fixed tooth plate (26) and said movable tooth 
plate (25) defining a crushing space (V) which is 
narrow at a lower end portion thereof and wide at 
an upper end portion thereof, and in which a mate- 
rial to be broken is cast and crushed; 
said second defined portion (11) lying below said 
eccentric rotation support means, said first defined 
portion (8) lying such that a vertical line passing 
through said first defined porlion (8) lies between a 
vertical line passing through said second defined 
portion (11) and a vertical line passing through a 
lower end portion of said fixed tooth plate (26); 
said second defined portion (11) being movably se- 
cured to said body (1); and 
said second defined porlion (11) being movable in 
a direction which has two independent direction 
components relative to said first defined portion (8). 

According to a fifth aspect of the present invention, 
there is provided a swing type crusher according to the 
fourth aspect of the present invention, wherein said first 
defined portion (8) is movable on said swing member 
(7). 

According to a sixth aspect of the present invention, 
there is provided a swing type crusher according to the 
first aspect ot the present invention, wherein a mecha- 
nism for moving said second defined portion has a block 
guide structure (51) which is secured to said body, said 
block guide structure (51) including a wedge movable 
in a first directk)n, and a toggle block having a rhombic 
cross-sectional configuration, said second defined por- 
tion being provided on said toggle block, said toggle 
bbck being caused to move in a second direction by 
movement of said wedge in said first direction. 

According to a seventh aspect of the present inven- 
tion, there is provided a swing type crusher according 
to the sixth aspect of the present invention, wherein said 
block guide structure (51 ) is secured to said body so as 
to be movable in a third direction, said block guide struc- 
ture (51) being positioned with respect to said body 
through a second wedge, said block guide structure (51 ) 
being caused to move in said third direction by move- 
ment ol said second wedge in a fourth direction. 

According to an eighth aspect of the present Inven- 
tion, there is provided a swing type crusher according 
to the sixth or seventh aspect of the present invention, 
wherein said first wedge (63 or 64) and said second 
wedge (56) each have moans for securing it to said body 
(!)• 

According to a ninth aspect of the present invention, 
there is provided a swing type crusher according to any 
one of the first to eighth aspects of the present invention, 
wherein said eccentric rotation can be selectively made 
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in forward and backward directions. 

Embodiments will be described below according to 
\he present invention. It should be noted that the paren- 
thesized reference numerals and symbol in the above 
definition of the present invention show the correspond- 
ence between the constituent elements according to the 
present invention and the constitueni elements accord- 
ing lo the embodiments according to the present inven- 
tion, and that the present invention should not be con- 
strued as being limited to the embodiments. 

The swing type crusher according to the present in- 
vention operates as follows: In the swing type crusher 
according to the present invention, a non-rigid material 
o1 crushing Is held between the fixed tooth plate and the 
movable tooth plate in the lower end portion of the crush- 
ing space and crushed or broken by the action of the 
movable tooth plate, which swings with a small stroke 
relative to the fixed tooth plate. When the stroke is small, 
the width of the lower end portion of the crushing space, 
which is defined between the fixed and movable tooth 
plates, is narrow. Thus, the non-rigid object is efficiently 
broken into pieces of small particle size. By moving the 
fixed position at which the swing support means is fixed 
in both vertical and horizontal directions, rigid rock can 
be broken into pioces of largo particle size with a large 
stroke as in the conventional practice. Further, it is pos- 
sible to carry out crushing in various modes which are 
dilferent in the hardness of a material object to be 
crushed and the particle size of pieces into which an ob- 
ject of crushing is crushed, with the same crusher In 
general, the dimensions of the machine are dynamically 
changed at a site, coping flexibly or freely with a desired 
crushing mode regarding the object of crushing, ambi- 
ent temperature and other external environments, par- 
ticle size, etc. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advan- 
tages of the present invention will become more appar- 
ent from the following description of the preferred em- 
bodiments according to the present invention, referring 
to the accompanying drawings, In which like reference 
numerals denote like elements, and of which: 

Fig. 1 is a front view of a first embodiment of the 
swing type crusher according to the present Inven- 
tion: 

Fig. 2 is a side view of the embodiment shown in 

Fig. 1: 

Fig. 3 is a front view of the embodiment shown in 
Fig. 1 in a state where a part of the swing type crush- 
er has been operated; 

Fig. 4 is a geometrical figure tor analysis of the op- 
eration of the first embodiment; 
Fig. 5 is a front view of a second embodiment of the 
swing type crusher according to the present inven- 
tion: 



Fig. 6 is an oblique projection showing a third em- 
bodiment of the swing type crusher according lo the 
present invention: 

Fig. 7 Is a sectional front view of the embodiment 
s shown in Fig. 6; 

Fig. 8 is a front view showing a general locus of mo- 
tion ot a movable tooth plate in a swing type crusher; 
and 

Fig. 9 is a front view showing another example of a 
10 tension rod support mechanism according to the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

75 

Embodiments ol the present invention will be de- 
scribed below with reference to the accompanying 
drawings. 

20 (First Embodiment) 

Figs. 1 and 2 show a first embodiment of a swing 
type crusher according to the present invention, a crush- 
er of this type being usually a "jaw crusher* (hereinafter 

25 referred to as "jaw crusher"). Tho jaw crusher has a ro- 
bust body 1 that is made of steel plate. 

The body 1 is provided with two bearings 2. A driv- 
ing shaft 3 is rotatably supported by the bearings 2. A 
driving wheel 4 and a driving flywheel 5 are attached lo 

30 two ends, respectively, of the driving shaft 3. The driving 
shaft 3 and the driving wheel 4 are driven by an oil-hy- 
draulic motor (not shown). 

An eccentric rotating shaft 6 is eccentrically mount- 
ed on a rotating member (not shown) which rotates to- 

3S gether with the driving shaft 3 as one unit. The upper 
end portion of a swing jaw 7. which is a swing member, 
is attached to and rotatably supported by the eccentric 
rotating shaft 6. A device for eccentrically rotatably sup- 
porting the upper end portion of the swing member In- 

40 eludes the eccentric rotating shaft 6 and the body 1 . 

The rear side (right-hand side as shown in Fig. 1) 
of the lower end portion of the swing jaw 7 is provided 
with a jaw-side recess 8. The jaw-side recess 8, which 
is formed on the rear side of the swing jaw 7, forms and 

45 defines a first defined portion as a portion of the swing 
jaw 7. the defined portion being defined as a constant 
portion relatively fixed on the coordinate system fixed 
on the swing jaw 7. A toggle block 9 is nnounled on the 
body 1 . The body 1 includes the toggle block 9 which is 

50 a portion thereof. 

The toggle block 9 is provided with a block-side re- 
cess 11 which faces diagonally opposite the jaw-side re- 
cess 8. The block-side recess 11 forms a second do- 
fined portion as a portion of the body 1 , the defined por- 

55 tion being defined as a constant portion relatively fixed 
on the coordinate system fixed on the body 1 . A toggle 
plate 12 as a swing support member is mounted be- 
tween the recess 8 of the swing jaw 7 and the recess 11 
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of Ihe toggle block 9. 

The jaw-side recess 8. the block-side recess 11, 
and the toggle plate 1 2 extend long in the axial direction 
of ihe driving shaft 3. The toggle plate 12 has a rectan- 
gular shape. One end ol the toggle plate 12 is swingably 
engaged with the jaw-side recess 8. The other end of 
the toggle plate 1 2 is swingably engaged with the block- 
side recess 11. The toggle block 9 has a vertically ex- 
tending guide groove 13. 

The guide groove 13 has left and right vertical sur- 
faces 14 and 15 which are parallel to each other in the 
axial direction of the driving shaft 3. A guide member 16 
which extends through the guide groove 13 is vertically 
fixed to the body 1 . The left and right sides of the guide 
member 1 6 slide on the two vertical surfaces 1 4 and 1 5. 
respectively, of the guide groove 13. The toggle block 9 
is secured to the body 1 by a plurality ol bolls 17 at an 
arbitrary vertical position. 

A tension rod 21 is swingably connected to the low- 
er end of the swing jaw 7. A compression coil spring 24 
is provided between a collar 22 attached to the rear end 
of the tension rod 21 and a spring retainer 23 which is 
secured to the body 1 so that the tension rod 21 extends 
through the spring retainer 23. A movable tooth plate 25 
which is in the form of a flat plate is secured to the front 
side of the swing jaw 7. 

A fixed tooth plate 26 which is also in the form of a 
fiat plate is secured to a slightly inclined wall surface 
inside the body 1 in opposing relation to the movable 
tooth plate 25. The fixed tooth plate 26 is set at an acute 
angle to the movable tooth plate 25 to define therebe- 
tween a crushing space V with a V-shaped cross-sec- 
tional configuration lor breaking an object of crushing 
which is raw stone or other material. The crushing space 
V extends long in the axial direction of the driving shaft 3. 

The jaw crusher generally has the following posi- 
tional relationship: The second defined portion 11 lies 
below the eccentric rotation supporting device, which in- 
cludes the driving shaft 3 and other associated mem- 
bers. A vertical line that passes through the first defined 
portion 8 lies between a vertical line passing through the 
second defined portion 11 and a vertical line passing 
through the lower end portion of the fixed tooth plate 26. 
The second defined portion 11 is movably secured to 
the body 1 The direction of movement of the second 
defined portion 1 1 is a direction in which the width of the 
lower end portion of the crushing space V narrows and, 
at the same lime, the stroke ol the lower end portion of 
the movable tooth plate 25. which defines the lower end 
portion of the crushing space V, reduces. 

(Operation ol the First Embodiment) 

Next, the operation of the first embodiment will be 
explained. As the driving shaft 3 is driven to rotate, the 
eccentric rotating shaft 6 revolves around the driving 
shaft 3. Consequently, a portion of the swing jaw 7 which 
is in the neighborhood of the jaw-side recess 8 performs 



a circular motion centered at the block-side recess 11, 
causing the swing jaw 7 to swing. The lower end portion 
of the movable tooth plate 25. which is secured to the 
swing jaw 7. moves drawing an elliptic locus. At this 
5 time, the lower end portion of the movable tooth plate 
25 performs an approximately rectilinear reciprocating 
motion relative to the fixed tooth plate 26 in an oblique 
direction (for more details, see Japanese Patent Appli- 
cation Unexamined Publication (KOKAI) No. 7-60140). 

10 The upper end portion of the movable tooth plate 25 per- 
forms an even more elliptic motion. An object of crush- 
ing, for example, raw stone of high hardness, is cast into 
the crushing space V from above it. 

A large object to be crushed is held between the 

'5 fixed tooth plate 26 and the movable tooth plate 25 at 
three points in principle in the upper portion of the V- 
shaped crushing space V, which is defined between the 
fixed and movable tooth plates 26 and 25. Thus, stress- 
es concentrated on the three points cause the object to 

20 break. A plurality of materials broken into pieces of rel- 
atively small size in the upper portion of the crushing 
space V fall into a middle portion of the crushing space 
V. In the middle portion of the crushing space V, the ma- 
terials are subjected to similar crushing force to break 

2S into pieces of smaller size. In the lower portion of the 
crushing space V, the materials are further broken into 
pieces of smaller particle size. In this way, materials of 
desired size are produced. 

When a non-rigid object, for example, asphalt pave- 

30 rnent waste, is to be broken, the bolts 17 are untight- 
ened. and the toggle block 9 is moved vertically down- 
ward on the guide member 1 6 and resecured to the body 
1 at a bwer position by retightening the bolts 17 (see 
Fig. 3). Fig. 4 is a geometrical figure for analysis of the 

55 stroke of the movable tooth plate 25 before and after the 
movement of the position of the toggle block 9. 

A moving point on the upper end portion of the 
swing jaw 7 draws a small eccentric circle CI . The cent- 
er of the circle CI is represented by O. The point or line 

40 of contact between the block-side recess 1 1 and the tog- 
gle plate 1 2, shown in Fig. 1 , is represented by the point 
P. The point or line of contact between the jaw-side re- 
cess 8 and the toggle plate 12, shown in Fig. 1, is rep- 
resented by the point Q. A circle C2 is drawn with its 

45 center at the center of the circle 01 and with a radius 
determined by adding the eccentricity (the radius of the 
circle CI ) to the distance between the center of the circle 
CI and the contact point Q. Furlhen a circle C3 is drawn 
with its center at the center of the circle CI and with a 

so radius determined by subtracting the eccentricity (the 
radius of the circle CI) from the distance between the 
center of the circle CI and the contact point Q. 

The intersection between the circle C3 and a circle 
drawn with its center at the point P and with a radius 

55 equal to the length PQ (the length of the toggle plate 1 2; 
hereinafter represented by L) is assumed to be R. A 
point which is vertically downward apart from the point 
P by a relatively short distance is represented by P'. A 
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circle is drawn with its center at the point P' and with a 
radius L. and the intersections between this circle and 
the circles C2 and C3 are represented by Q* and R'. re- 
spectively. Lines tangent to the circle C2 at the points Q 
and Q' are represented by S1 and S2. respectively. It is 
assumed that the angle QOQ' = the angle B = the inter- 
sectional angle between the tangent lines SI and S2, 
and that the intersection angle between the straight lines 
PQ and P'Q' is |5. 

When the center O is sufficiently distant from the 
point Q in comparison to the point P (in an actual ordi- 
nary crusher, the length QO is more than twice the 
length QP), the angle P can be made larger than the 
angle B by moving the point P' vertically downward 
through only a slight distance from the point P. The angle 
between the straight lines QR and PQ is close to a right 
angle. The angle between the straight lines Q'R' and 
P'Q' is also close to a right angle. Therefore, the angle 
between the straight line QR and the tangent line SI 
and the angle between the straight line Q'R' and the tan- 
gent line S2 are approximately equal to each other. Ac- 
cordingly, the angles at which the straight lines QR and 
Q'R' respectively intersect the zone between the circles 
CI and C2 are equal to each other to a good approxi- 
mation. 

As will be understood from the drawing, the length 
Q'R' is shorter than the length QR. Assuming that the 
angle QPR is a, and the angle Q'P'R' is a', a' is smaller 
than a Assuming that the distance between the point P 
and a specific point W (shown in Fig. 1) on the swing 
jaw 7 when the toggle block 9 is in the position shown 
in Fig. 1 is k. the stroke of the point W in the state shown 
in Fig. 1 can be approximated by ka. while the stroke of 
the point W in the state shown in Fig. 3 can be approx- 
imated by ka'. 

Thus, the stroke of the point W is reduced by moving 
the point P vertically downward through only a slight dis- 
tance to the point P'. In Fig. 4, If the point P is moved to 
the point P. the stroke of the point W reduces, and at 
the same time, the lower end portion of the crushing 
space V narrows. Thus, if the toggle block 9 is moved 
through an appropriate distance, the tower end portion 
of the crushing space V narrows, and the average par- 
ticle size of broken material reduces. 

The change of the stroke reduces the likelihood of 
sticking of a non-rigid object to the movable and fixed 
tooth plates 25 and 26. Conversely, to break a rigid ob- 
ject into relatively large pieces, the toggle block 9 is 
moved vertically upward. It has experimentally been 
confirmed that the above-described crushing method 
makes it possible to improve the production efficiency 
in crushing of a non-rigid object such as asphalt. 

(Second Embodiment) 

Next, a second embodiment according to the 
present invention will be described with reference to Fig. 
5. A side view of this embodiment is similar to Fig. 2. 



illustration thereof being omitted. The jaw crusher In- 
cludes a body 1, and the body 1 is provided with two 
bearings 2. A driving shaft 3 is supported by the bearings 
2. A driving wheel 4 and a driving flywheel 5 are attached 
s to two ends, respectively, of the driving shaft 3. An ec- 
centric rotating shaft 6 is eccentrically attached to a ro- 
tating member (not shown) which rotates together with 
the driving shaft 3 as one unit. The upper end portion of 
a swing jaw 7, which is a swing member, Is attached to 
and rotatably supported by the eccentric rotating shaft 
6. The rear side (right-hand side as viewed in Fig. 5) of 
the lower end portion of the swing jaw 7 is provided with 
a jaw-side recess 8 which forms a first defined portion 
as a portion of the swing jaw 7. the defined portion being 
fixed on the swing jaw 7. The body 1 is provided with a 
toggle block 9 which forms a second detined portion as 
a portion of the body 1. the defined portion being fixed 
on the body 1 . The toggle block 9 is provided with a 
block-side recess 11 which faces diagonally opposite 
the jaw-side recess 8. A toggle plate 1 2 as a swing sup- 
port member is mounted between the jaw-side recess 8 
and the body-side recess 1 1 . 

This embodiment is also the same as the first em- 
bodiment in the foltowing points: The jaw-side recess 8, 
the block-sido recoss 11 , and the toggle plato 12 extend 
long in the axial direction of the driving shaft 3. The tog- 
gle plate 12 has a rectangular shape. One end of the 
toggle plate 1 2 is swingably engaged with the jaw-side 
recess 8. The other end of the toggle plate 1 2 is swing- 
ably engaged with the block-side recess 11. 

The toggle block 9 has a vertically extending guide 
groove 1 3. The guide groove 1 3 has left and right verti- 
cal surfaces 14 and 15 which are parallel to each other 
in the axial direction of the driving shaft 3. A guide mem- 
ber 16 which extends through the guide groove 13 is 
vertically mounted on a horizontally moving member 31 . 
The left and right sides of the guide member 18 slide on 
the two vertical surfaces 14 and 15. respectively, of the 
guide groove 1 3. The toggle block 9 is secured to the 
horizontally moving member 31 by a plurality of bolts 17 
at an arbitrary vertical position. 

The horizontally moving member 31, which is not 
provided in the first embodiment, is horizontally movable 
and firmly secured to the body 1 at a selected position 
by a plurality of bolts 32. In the same way as in the first 
embodiment, a tension rod 21 is swingably attached to 
the lower end of the swing jaw 7. A compression coil 
spring 24 is provided between a collar 22 attached to 
the rear end of the tension rod 21 and a spring retainer 
23 which Is secured to the body 1 so that the tension 
rod 21 extends through the spring retainer 23. A mova- 
ble tooth plate 25 which is in the form of a flat plate is 
secured to tho front side of the swing jaw 7. A fixed tooth 
plate 25 which is also In the form of a flat plate is secured 
to a slightly inclined wall surface inside the body 1 in 
opposing relation to the movable tooth plate 25. The 
fixed tooth plate 26 is set at an acute angle to the mov- 
able tooth plate 25 to define therebetween a crushing 
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space V with a V-shaped cross-sectional configuration 
(or breaking an objecl of crushing which is raw stone or 
Other material. The crushing space V extends long In 
the axial direction ot the driving shalt 3. 

In the crusher o( the second embodiment also, the 
second defined portion 11 lies below the eccentric rota- 
tion supporting device, which includes the driving shaft 
3 and other associated members. A vertical line that 
passes through the first defined portion 8 lies between 
a vertical line passing through the second defined por- 
tion 11 and a vertical line passing through the lower end 
portion of the fixed tooth plate 26. The second defined 
portion 1 1 is movably secured to the body 1 . The direc- 
tion of movement of the second defined portion 11 is a 
direction in which the width of the lower end portion of 
the crushing space V narrows and. at the same time, 
the stroke of the lower end portion of the movable tooth 
plate 25, which defines the lower end portion of the 
crushing space V. reduces, in the same way as in the 
crusher of the first embodiment. However, the crusher 
of the second embodiment differs from the first embod- 
iment in that the toggle block 9 is movable also in a hor- 
izontal direction. 

(Operation of Second Embodiment) 

Next, the operation of the second embodiment will 
be explained. The operation of this embodiment is the 
same as that of the first embodiment in the following 
point; As the driving shaft 3 is driven to rotate, the ec- 
centric rotating shaft 6 revolves around the driving shaft 
3. Consequently, a portion of the swing jaw 7 which is 
In the neighborhood of the jaw-side recess 8 performs 
a circular motion centered at the block-side recess 11, 
causing the swing jaw 7 to swing. The lower end portion 
of the movable tooth plate 25. which is secured to the 
swing jaw 7, moves drawing an elliptic locus. At this 
time, the lower end portion of the movable tooth plate 
25 performs an approximately rectilinear reciprocating 
motion relative to the fixed tooth plate 26 in an oblique 
direction. As the distance from the lower end of the mov- 
able tooth plate 25 increases upward, the motion of the 
movable tooth plate 25 becomes more elliptical. 

When a non-rigid object, for example, asphalt pave- 
ment waste, is to be broken, the bolls 17 are untight- 
ened. and the toggle block 9 is moved vertically down- 
ward on the guide member 16 and resecured to the hor- 
izontally moving member 31 at a lower position by 
retightening the bolts 17. 

The operation of this embodiment is also the same 
as that of the first embodiment in the following point: As 
the toggle block 9 is moved downward, the lower end 
portion of the crushing space V narrows, and the aver- 
age particle diameter of broken material reduces. Fur- 
ther, because of reduction of the stroke, the likelihood 
of sticking of a non-rigid object to the movable and fixed 
tooth plates 25 and the 26 is reduced. Conversely, in 
order to break a rigid object into relatively large pieces. 



the toggle block 9 is moved vertically upward. 

To break raw slone or material of higher hardness 
into pieces of smaller particle size, the bolts 32 are un- 
tightened, and the horizontally moving member 31 is 

s moved toward the fixed tooth plate 26 and then secured 
to body 1 by retightening the bolts 32 in the same as in 
the conventional crusher The analysis made in regard 
to Fig. 4 is not always valid. 

The relationship between the stroke and the angle 

^o of the V-shaped crushing space formed between the 
movable and fixed tooth plates 25 and 26 may be re- 
verse to that in the analysis made in connection with Fig. 
4, depending upon the distance and angle in positional 
relationship between the constituent members. In such 

?5 a case, the toggle block 9 is moved In an arbitrary ob- 
lique direction. By adjusting the distance through which 
the toggle block 9 is moved in that direction, materials 
of various hardness can be efficiently broken into pieces 
having a particle size close to the desired one. Such ad- 

20 juslmenl is also made in order to extend the lifetime ol 
the tooth plates 25 and 26. 

(Third Embodiment) 

2S Figs. 6 and 7 arc an oblique projection and a sec- 
tional front view, respectively, which show a third em- 
bodiment of the swing type crusher according to the 
present invention. The toggle block 9 in this embodiment 
has a reinforced structure. The toggle block 9 has a hor- 
30 i^ontal block-side recess (second defined portion) 11 . A 
block guide structure 51 is held by the body 1 so as to 
be guided by the latter. The block guide structure 51 is 
provided with a horizontally moving member 52 (corre- 
sponding to the horizontally moving member 31 in the 
35 second embodiment). 

The horizontally moving member 52 moves in a first 
direction. The horizontally moving member 52 is driven 
to move horizontally by a vertical oil-hydraulic cylinder 
53. The vertical oil-hydraulic cylinder 53 is secured to 
40 the body 1 so as to be slightly pivotable. A first wedge 
56 is interposed between a vertical surface 54 of a ver- 
tical wall of the body 1 and a rear end surface 55 of the 
horizontally moving member 52. The first wedge 56 has 
a slant surface 57 on the front thereof. The rear end sur- 
45 face 55 of the horizontally moving member 52 is a slant 
surface contacting the slant surface 57. 

The block guide structure 51 has a hollow hexahe- 
dral configuration comprising parallel upper and lower 
walls 52a and 52b and parallel right and left walls 52c 
50 and 52d. The front and rear ends of the block guide 
structure 51 are open. The rear end surfaces of the four 
walls 62a, 52b, 62c and 52d form a slant surface that 
servos as the roar end surface 55 of the horizontally 
moving member 52. Vertical stop screws 58 are verti- 
55 cally engaged with the lower wall of the body 1 . 

The vertical stop screws 58 are each vertically ad- 
vanced and retracted with respect to the lower wall of 
the body 1 by turning a first handle 59 (see Fig. 7). The 
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toggle block 9 is guided by the right and left walls 52c 
and 52d of the hori7ontally moving member 52. Vertical 
left and right side surfaces of the toggle block 9 slide on 
the respective inner surfaces of the right and left walls 
52c and 52d of the horizontally moving member 52. Up- 
per and lower surfaces 61 and 62 of the toggle block 9 
are parallel slant surfaces. 

The slant surfaces each have a small angle with re- 
spect to a horizontal plane. Accordingly, the toggle btock 
9 has a rhombic cross-sectional configuration. The front 
end surface of the toggle block 9 is provided with a sec- 
ond defined portion as a block-side recess 11. The 
block-side recess 11 extends horizontally. 

An upper second wedge 63 is interposed between 
the lower surface of the upper wall 52a and the upper 
slant surface 61 of the toggle block 9. The width of the 
upper second wedge 63 is narrower than the width of 
the toggle block 9. A lower second wedge 64 is inter- 
posed between the upper surface of the lower wall 52b 
and the lower slant surface 62 of the toggle block 9. The 
width of the lower second wedge 64 is narrower than 
the width of the toggle block 9. 

A lower horizontal stop screw 68 is horizontally en- 
gaged with the right wall 52c. The lower horizontal stop 
screw 68 is horizontally advanced and rotractod with re- 
spect to the right wall 52c by turning a lower second han- 
dle 69. An upper horizontal stop screw 71 is horizontally 
engaged with the left wall 52d. The upper horizontal stop 
screw 71 is horizontally advanced and retracted with re- 
spect to the left wall 52d by turning an upper second 
handle 72. 

(Operation of Third Embodiment) 

If the first wedge 56 is pulled up by driving the ver- 
tical oil-hydraulic cylinder 53, the rear end surface 55 of 
the horizontally moving member 52 is pushed fonvard 
by the slant surface 57 of the first wedge 56, causing 
the horizontally moving member 52 to move fonward. 
The vertical slop screws 58 are advanced so that the 
distal (upper) ends of the vertical slop screws 58 abut 
on the first wedge 56. By this operation, the first wedge 
56 is set in a predetermined heightwise position. 

By the above positioning operation, the horizontal 
advanced/retracted position of the horizontally moving 
member 52 is determined. Asa result of setting the ad- 
vanced/retracted position of the horizontally moving 
membef 52, the advanced/retracted position of the tog- 
gle block 9 is set. Even If retracting force acts on the 
horizontally moving member 52. lowering of the first 
wedge 56 can be prevented with relatively weak stop- 
ping force of the vertical stop screws 58 by the wedge 
effect of the first wedge 56. 

The lower second handle 69 and the upper second 
handle 72 are turned so that either one of the lower and 
upper horizontal stop screws 68 and 71 is retracted, 
while the other is advanced (the screws 68 and 71 are 
advanced or retracted in the same direction). Conse- 



quently the upper second wedge 63 and the lower sec- 
ond wedge 64 move parallel to each other in the same 
direction. In this way, the upper and lower second wedg- 
es 63 and 64 are moved to respective predetermined 

5 positions. 

The upper and lower wedges 63 and 64 thus moved 
are fixed at the respective positions. At the position 
where the upper and lower wedges 63 and 64 are fixed, 
the heightwise position of the toggle block 9 Is deter- 

10 mined, and the toggle block 9 is fixed at this position. 
The above-described positioning of the toggle block 
9 In two-dimensional directions can be safely carried out 
even during the operation of the crusher Although 
strong force acts on the block-side recess 1 1 , the toggle 

75 block 9 can resist force applied thereto from the toggle 
plate 12 in two-dimensional directions with relatively 
weak force by the wedge effect of the first wedge 56 and 
the pair of lower and upper second wedges 64 and 63. 

20 (Other Embodiments) 

That the correlation between the stroke of the mov- 
able tooth plate 25 and the width of the crushing space 
V is changed for adjustment by displacing a pivot point 
2S of the toggle plate 12 on a two-dimensional plane is 
mathematically equivalent to that the pivot points at both 
ends of the toggle plate 12 are moved relative to each 
other. 

The movable tooth plate of the jaw crusher performs 

30 a characteristic motion. The lower end point W (see Fig. 
1) of the movable tooth plate draws a locus represented 
by a mathematical cun/e which Is determined by the fol- 
lowing parameters: the amount of eccentricity; the 
length of the toggle plate; the coordinates of the second 

35 defined portion; and the distance between the lower end 
point W of the movable tooth plate and the center of ro- 
tation of the movable tooth plate. Such a locus cun^e Is, 
generally, elliptic. According to literatures, however, 
there are cases where the locus has a crescent shape 

^0 or an approximately rectilinear shape. When the locus 
of motion has an elliptic shape as shown in Fig. 6, the 
direction of motion of the point W is counterclockwise. 
However, it has experimentally been found that, when 
a material to be broken is asphalt, weathered or other 

45 non-rigid rock, etc.. the direction of motion of the point 
W is preferably the reverse direction, that is, the clock- 
wise direction, from the viewpoint of the uniformity of 
particle size distribution, crushing efficiency, etc. 

The swing type crusher of the present invention is 

50 operated with the rotation of the driving shaft 3 control- 
led to change between forward and backward direc- 
tions. As shown in Fig. 8. the direction of motion of the 
point W, whrch moves on an ellipse, changes between 
the forward direction D1 and the backward direction D2. 

55 In the case of the backward direction D2, the object of 
crushing is pressed in such a manner as to be thrust up. 
thereby being broken. The rotational direction is 
changed according to the kind of object of crushing and 
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the particle size distribution of pieces into which the ob- 
ject of crushing is to be broken. When an object of crush- 
ing is to be subjected to a crushing process including a 
plurality of steps In which primary crushing is carried out 
by forward rotation, and secondary crushing Is carried 
out by backward rotation, thereby successively reducing 
the particle size, the crushing process can be carried 
out with a single crusher. Particularly, at a construction 
site into which many crushers cannot be carried, it may 
be necessary to bring in only one sell-propelled jaw 
crusher capable of forward and backward rotation as de- 
scribed above. 

Further, as shown In Fig. 9, a support mechanism, 
which Includes a collar 22 for resiliently supporting the 
rear end of a tension rod 21 , a spring retainer 23, and a 
compression coil spring 24. may be integrally attached 
to the toggle block 9. By doing so. the support mecha- 
nism can be moved in accordance with the position of 
the toggle block 9. 

The present invention provides the following advan- 
tageous effects: The r-node of crushing cannot be ad- 
justed as desired by moving the body-side fixed part on- 
ly in a horizontal direction or in one rectilinear direction. 
By arranging the system such that the body-side fixed 
part can be moved vortically, it is possible to break a 
non-rigid object Into pieces having a particle size which 
has heretofore been impossible to attain. In a crusher 
of the type in which a central point of eccentric rotation 
and central points of swing motion are disposed on a 
two-dimensional plane with dimensional relation to each 
other, one central point of swing motion is made mova- 
ble on the same two-dimensional plane. Accordingly, 
the relationship between the width of the crushing space 
and the stroke of the movable tooth plate can be adjust- 
ed as desired, and thus a product of desired particle size 
can be efficiently produced according to the hardness 
of a raw material to be broken. The two-dimensional 
moving mechanism using wedges as constituent ele- 
ments Is robust. 

Although the present Invention has been described 
through specific terms, It should be noted here that the 
described embodiments are not necessarily exclusive 
and that various changes and modifications may be Im- 
parted thereto without departing from the scope of the 
invention which is limited solely by the appended claims . 



Claims 

1 . A swing type crusher comprising: 
a body ; 

a fixed tooth plate secured to said body; 

a swing member adapted to swing rotative to 

said fixed tooth plate; 

a movable tooth plate secured to said swing 
member; 

eccentric rotatbn support means provided on 



said body for eccentrically rotatably supporting 
an upper end portion of said swing member; 
swing support means for swingably supporting 
said swing member while swinging, said swing 

5 support means being swingably engaged at 

one end thereof with a first defined portion of 
said swing member and at the other end thereof 
with a second defined portion of said body so 
that a distance between said two ends is kept 

10 constant; 

said fixed tooth plate and said movable tooth 
plate defining a crushing space which is narrow 
at a lower end portion thereof and wide at an 
upper end portion thereof, and in which a ma- 

IS terial to be broken is cast and crushed; 

said second defined portion lying below said 
eccentric rotation support means, said first de- 
fined portion lying such that a vertical line pass- 
ing through said first defined portion lies be- 

20 Iween a vertical line passing through said sec- 

ond defined portion and a vertical line passing 
through a lower end portion of said fixed tooth 
plate; 

said second defined portbn being movably se- 

25 cured to said body; and 

said second defined portion being movable in 
a direction in which a width of the lower end por- 
tion of said crushing space narrows, and at the 
same time, a stroke of a lower end portion of 

30 said movable tooth plate reduces. 

2. A swing type crusher according to claim 1 , wherein 
said direction of movement of said second defined 
portion is a vertical direction. 

35 

3. A swing type crusher according to claim 1 , wherein 
said direction of movement of said second defined 
portion has a vertical component and a horizontal 
component. 

40 

4. A swing type crusher comprising: 

a body; 

a fixed tooth plate secured to said body; 
45 a swing member adapted to swing .relative to 

said fixed tooth plate; 

a movable tooth plate secured to said swing 
member; 

eccentrc rotation support means provided on 
50 said body for eccentrically rotatably supporting 

an upper end portion of said swing member; 
swing support means for swingably supporting 
said swing member while swinging, said swing 
support means being swingably engaged at 
55 one end thereof with a first defined portion of 

said swing member and at the other end thereof 
with a second defined portion ot said body so 
that a distance between said two ends Is kept 
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constant: 

said fixed tooth plate and said movable tooth 
plate defining a crushing space which is narrow 
at a lower end portion thereof and wide at an 
upper end portion thereof, and in which a ma- ^ 
lerial to be broken is cast and crushed; 
said second defined portion lying below said 
eccentric rotation support means, said first de- 
fined portion lying such that a vertical fine pass- 
ing through said first defined portion lies be- io 
tween a vertical line passing through said sec- 
ond defined portion and a vertical line passing 
through a lower end portion of said fixed tooth 
plate; 

said second defined portion being movably se- '5 
cured to said body; and 
said second defined portion being movable in 
a direction which has two independent direction 
components relative to said first defined por- 
tion. 20 

5, A swing type crusher according to claim 4. wherein 
said first defined portion is movable on said swing 
member. 

25 

6, A swing type crusher according to claim 1 , wherein 
a mechanism for moving said second defined por- 
tion has a block guide structure which is secured to 
said body, said block guide structure including a 
wedge movable in a first direction, and a toggle 30 
block having a rhombic cross-sectional configura- 
tion, said second defined portion being provided on 
said toggle block, said toggle block being caused to 
move in a second direction by movement of said 
wedge in said first direction. 3S 

7, A swing type crusher according to claim 6. wherein 
said block guide structure is secured to said body 
so as to be movable in a third direction, said block 
guide structure being positioned with respect to said 
body through a second wedge, said block guide 
structure being caused to move in said third direc- 
tion by movement of said second wedge in a fourth 
direction. 

45 

8, A swing type crusher according to claim 6 or 7, 
wherein said first wedge and said second wedge 
each have means for securing it to said body. 

9, Aswingtypecrusher according to any one of claims 50 
1 to 8, wherein said eccentric rotation can be selec- 
tively made in forward and backward directbns. 
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